Spinal-Cord plasticity: independent and interactive effects of neuromodulator and activity-dependent plasticity.
Plasticity is one of the most extensively studied aspects in neuroscience. Interest in it has primarily been related to its proposed role in learning and memory and its relevance to adaptive changes following injury. Plasticity can be evoked by changes in molecular, cellular, and synaptic properties, either as a result of activity-dependent effects, or by relatively slow-acting neuromodulatory transmitters. In addition, it is increasingly recognized that the plasticity evoked by these individual effects can be altered by previous inputs and is thus itself plastic. Here, I will review studies in the lamprey spinal cord that have examined individual and interactive activity-dependent and neuromodulator-mediated plasticity. The results show that activity-dependent and neuromodulator-mediated plasticity evoke neuron-and synapse-specific effects at different levels in the spinal cord, and that interactions within and between these effects can evoke dynamic changes in cellular, synaptic, and network plasticity.